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Objectives:
The Shenandoah Watershed Study (SWAS) has both scientific and practical resource-management objectives. The underlying scientific objective of the
SWAS program has been to improve understanding of hydro-biogeochemical processes and factors that govern ecosystem conditions in SNP's mountain
watersheds. This scientific objective complements a resource management objective that has been defined by the need to document and assess change
that is occurring in SNP's ecosystems.

Findings and Status:
This was the 26th year of watershed monitoring conducted in SHEN by the SWAS program. The monitoring framework currently includes 14 study
watersheds selected to represent the major bedrock types in SHEN. Data collection includes quarterly, weekly and hourly sample collection for analysis
of stream water composition, discharge gauging, and collection and analysis of precipitation.
 
 
 
The most significant findings for the 2004 data collection period:
 
 
 
â�¢	Most of the study streams were more acidic in 2004 than in 2003, based on ANC and pH.
 
â�¢	For all of the study streams, the concentrations of base cations (Ca2+ + Mg2+ + Na+ + K+) were lower in 2004 than in 2003.
 
â�¢	For most of the study streams, sulfate concentrations were lower in 2004 than in 2003.
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â�¢	For most of the study streams, nitrate concentrations were higher in 2004 than in 2003.
 
The observed increase in stream water acidity between 2003 and 2004 contrasts with previous long-term trend analysis reported for the period ending in
2003. This difference can be largely explained by the sharp decrease in base cation concentrations among all streams. Sulfate concentrations decreased
between 2003 and 2004 and thus were not associated with the increase in acidity. However, nitrate concentrations, which should also be associated with
increased acidity, increased between 2003 and 2004.
 
 
 
The decrease in concentrations of base cations between 2003 and 2004 is consistent with trends reported for the period ending in 2003, but the
magnitude of the decrease is generally greater. This observation may be explained by long-term depletion of base cations in watershed soils, a factor that
may affect both forest productivity and prospects for recovery from stream water acidification.
 
 
 
The general decrease in sulfate concentrations between 2003 and 2004 was consistent with long-term trends reported for the period ending in 2003, and
consistent with expectations given recent reductions in sulfur emissions and deposition. The decrease in sulfate or total strong-acid anion concentration
in stream water, however, was evidently insufficient to offset the concurrent decrease in the sum of base cations.
 
 
 
The general increase in nitrate concentrations between 2003 and 2004 contrasts with previous long-term trend analysis reported for the period ending in
2003. Although this increase may partly explain the increase in acidity, the total strong-acid anion concentration in stream water, generally decreased, as
stated above. The cause of the observed increase in nitrate concentrations is unknown, though it may be related to continuing effects of forest defoliation
by gypsy moth larva or other forest disturbance.

For this study, were one or more specimens collected and removed from the park but not destroyed during analyses?
No
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